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and 7 of the main text and illustrates bilateral expression of Frizzled 1 receptor, and Prickle-1 in the chicken dorsal mesentery as well as Pitx2 expression in WT and Wnt5a-null mouse dorsal mesentery). Figure 2 of the main text and predicts Pitx2 binding sites within the promoters of Pitx2-regulated genes identified in the microarray experiment). Figure 3 of the main text and shows lack of Wnt reporter activity in the chicken and mouse DM). Figure 4 of the main text and validates in vitro the utility of Daam2 mutant constructs (CA-Daam2 and N-Daam2) referenced throughout the paper). Figure 4 of the main text and illustrates that in addition to its role in the mesenchyme, Daam2 plays an important function in the integrity of the epithelial compartment of the dorsal mesentery). Figure 4 of the main text and confirms with the use of Daam2 RNAi the cellular effects of N-Daam2 electroporation in the dorsal mesentery are a direct consequence of perturbed Daam2 function, and not off-target or non-specific effects). It also validates in vivo the utility of the N-Daam2 construct used throughout the paper. Figure 4 of the main text and further demonstrates via epistasis experiment in vivo that the Pitx2-Daam2 signaling cascade is sufficient for left-sided cellular behavior and further validates the utility of N-Daam2 construct in vivo). Figure 7 of the main text and illustrates that Wnt5a has no effect on cellular proliferation in the dorsal mesentery). FIGURE S8. Loss of Wnt5a has no effect on cell proliferation or death in the DM (related to Fig. 7) . Top: proliferation assay using phosphorylation of histone H3 (anti-H3, red). Bottom:
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cell death assay using anti-caspase-3 (green). Blue is DAPI. Apoptotic cells (positive for anticaspase-3) normally present in mandibular arches were used as a positive control. Scale bars: (25 m, proliferation; 50 m, apoptosis).
SUPPLEMENTAL EXPERIMENTAL PROCEDURES Mice
Pitx2 mutant mice, pitx2 hd allele (Lu et al., 1999) were genotyped with the following primers: 
Computational sequence analyses
Prospective Pitx2 recognition sites conserved between human and mouse were identified using online tools via NCBI. We generated pairwise alignments for orthologous promoter regions from human and mouse for each gene. To be considered conserved (TRANSFAC M00482), matches to the Pitx2 PMW must be locally highly conserved, 80% identity across a 20bp sliding window spanning the site. 
Statistical Analysis
JMP
Histology
Embryos were dissected in PBS, fixed in 4% PFA/PBS overnight (ON), and embedded either in paraffin (6-12 μm sections) or, following washing through a graded series of 30% sucrose/PBS, embedded in a 1:1 mixture of 30% sucrose/OCT. Frozen 15 μm sections were collected, dried ON, and stored at -80°C. 10 m. Sections were stained with H&E including a brief wash with 1% HCl/70% EtOH followed by NH 4 OH.
In vitro validation of Daam2 mutant constructs
CA-Daam2 and N-Daam2 activity was assessed in vitro by actin stress fiber formation. Two criteria was used to quantify the fraction of formin-activated HeLa cells: (1) the presence of prominent stress fibers vs. disorganized actin staining; and (2) distinctly polarized actin cytoskeleton at opposing ends of activated cells. CA-Daam1 and N-Daam1 mutant constructs were used as positive controls.
